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DETAILED ACTION 
Introduction 

1. Claims 1-34 of U.S. Application 10/060,750 filed on 01/30/2002 are presented for 
examination. 



Drawings 

2. This application has been filed with informal drawings which are acceptable for 
examination purposes only. Formal drawings will be required when the 
application is allowed. 



Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitlecl to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 



4. 



The prior art used for these rejections is as follows: 
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5. Blaner, B. et al. "An Embedded PowerPC™ SOC for Test and Measurement 
Applications." 13*^ Annual IEEE Int'l ASIC/SOC Conf.. 2000. Sept. 13-16. 2000. 
pp.204-208. (Henceforth referred to as "Blaner")- 

6. Devins et al., U.S. Patent 6,487,699. (Henceforth referred to as "Devlns"). 
Examiner notes that the issued patent has a different inventive entity. 

7. The claim rejections are hereby summarized for Applicant's convenience. The 
detailed rejections follow. 

8. Claims 1-34 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Blaner. 

9. In regards to Claim 1 , Blaner teaches the following limitations: 

1 . A verification test bench system for testing a system-on-a-chip (SOC) interface of an 
SOC, said verification test bench system comprising: 

a verification interface model connected to said SOC internee; and 

(See Blaner, especially: p.208, "E. Verification Testbench") 

Blaner teaches (See "E. Verification Testbench". Emphasis added): "To 
accomplish this synchronization, a memorv-maDoed external device 
containing software readable and writable registers that appear as wires in 
the testbench is connected to the external bus ." 

a test bench external bus interface unit (EBIU) connected to said verification interface 
model, wherein said test bench EBIU is connected to a SOC EBIU within said SOC. 

(See Blaner, especially: p.205, "II. SOC Structure") 

Blaner teaches (See "II. SOC Structure". Emphasis added): "... T/ie 
external bus interface unit (EBIU) controls up to eight banks of mixed 
types of memories and operates at one-half the PLB [processor local bus] 
clock frequency. ... Further, the EBIU allows an off-cliip device, called 
the external bus master, to take ownership of the external bus and 
access attached memories. " 

Moreover, Fig.2 of Blaner (see p.205), shows an EBIU in the extreme 
upper-left corner of the SOC block diagram. This diagram shows that the 
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SOC EBIU connects externally to "SRAM, Flash. ROM, and 'External 
Master"'. 

While Blaner does not expressly teach that the "off-chip device, called the 
external bus master" also uses an EBIU in order to connect to the SOC's 
EBIU, examiner finds this to be inherent because: 

(1 ) The two ends of an interface must match (e.g. electrical plug and 
socket, phone jack and socket, parallel port plugs and sockets, etc.), 
othenrt/ise the interface does not work properly. This applies also to the 
external buses on SOCs, and 

(2) Blaner teaches (See "E. Verification Testbench"): "System verification 
requires stimulus/expectation models or devices to be attached to the 
external interfaces of the chip. Such models are often implemented in a 
testbench." A complete system verification must also include a verification 
of the EBIU on the SOC, therefore the testbench must have an interface 
compatible with the SOC EBIU. 

10. In regards to Claim 2, Blaner teaches the following limitations: 

2.The verification test bench system in claim 1, wherein said SOC EBIU allows a test case 
running in said SOC to control both said SOC interface and said verification interface model. 

(See Blaner, especially: p.205, "II. SOC Structure") 

Blaner teaches (See "II. SOC Structure". Emphasis added): ". . . The 
external bus interface unit (EBIU) controls up to eight banks of mixed 
types of memories and operates at one-half the PLB [processor local bus] 
clock frequency. ... Further, the EBIU allows an off-chip device, called 
the external bus master, to take ownership of the external bus and 
access attached memories. " 

1 1 . In regards to Claim 3, Blaner teaches the following limitations: 

S.The verification test bench system in claim 1 , wherein said SOC interface and said 
verification interface model are programmed by a test case running in said SOC. 

(See Blaner, especially: p.205, "II. SOC Structure" and p.208, "E. 
Verification Testbench") 

Blaner teaches (See "II. SOC Structure". Emphasis added): "... The 
external bus Interface unit (EBIU) controls up to eight banks of mixed 
types of memories and operates at one-half the PLB [processor local bus] 
clock frequency. ... Further, the EBIU allows an off-chip device, called 
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the external bus master, to take ownership of the external bus and 
access attached memories " 

Blaner also teaches (See "E. Verification Testbench". Emphasis added): 
"Wrap backs are utilized as much as possible, and behaviorals often 
contain hard-coded packet or stream data." 

Examiner interprets that "Wrap backs" do not containing functioning 
processors, and therefore must rely on the SOC processor. 

12. In regards to Claim 4, Blaner teaches the following limitations: 

4. The verification test bench in claim 3, wherein said test case utilizes the same software 
driver to configure and control said SOC interface and said verification interface model. 

(See Blaner. especially: p.205, "II. SOC Structure") 

Blaner teaches (See "II. SOC Structure". Emphasis added): "... The 
. external bus interface unit (EBIU) controls up to eight banks of mixed 
types of memories and operates at one-half the PLB [processor local bus] 
clock frequency. ... Further, the EBIU allows an off-chip device, called 
the external bus master, to take ownership of the external bus and 
access attached memories. '' 

13. In regards to Claim 5, Blaner teaches the following limitations: 

5. The verification test bench in claim 3, wherein said test case utilizes different software 
drivers to configure and control said SOC interface and said verification interface model. 

(See Blaner. especially: p.205, "II. SOC Structure") 

Blaner teaches (See "II. SOC Structure". Emphasis added): "... The 
external bus interface unit (EBIU) controls up to eight banks of mixed 
types of memories and operates at one-half the PLB [processor local 
bus] clock frequency. ... Further, the EBIU allows an off-chip device, 
called the external bus master, to take ownership of the external bus and 
access attached memories." 

14. In regards to Claim 6, Blaner teaches the following limitations: 

6. The verification test bench system in claim 1. wherein said verification interface model 
tests an operational capability of said SOC interface. 

(2) Blaner teaches (See "E. Verification Testbench"): "System verification 
requires stimulus/expectation models or devices to be attached to the 
external interfaces of the chip. Such models are often implemented in a 
testbench." 
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15. In regards to Claim 7, Blaner teaches the following limitations: 

7. The verification test bench system in claim 1, further comprising at least one additional 
verification interface model connected to said test bench EBIU for testing additional types of SOC 
interfaces. 

(See Blaner, especially: p.205, "II. SOC Structure") 

Blaner teaches (See "II. SOC Structure". Emphasis added): "... The 
external bus interface unit (EBIU) controls up to eight banks of mixed 
types of memories and operates at one-half the PLB [processor local bus] 
clock frequency. ... Further, the EBIU allows an off-chip device, called 
the external bus master, to take ownership of the external bus and 
access attached memories. " 

16. In regards to Claim 8, Blaner teaches the following limitations: 

8. A verification test bench system for testing a system-on-a-chip (SOC) interface of an 
SOC, said verification test bench system comprising: 

a verification interface model connected to said SOC interface; and 

(See Blaner, especially: p.208, "E. Verification Testbench") 

Blaner teaches (See "E. Verification Testbench". Emphasis added): "To 
accomplish this synchronization, a memory-mapped external device 
containing software readable and writable registers that appear as wires in 
the testbench is connected to the external bus ." 

a test bench external bus interface unit (EBIU) connected to said verification interface 
model, 

wherein said test bench EBIU is connected to a SOC EBIU within said SOC, and 

(See Blaner, especially: p.205, "II. SOC Structure") 

Blaner teaches (See "II. SOC Structure". Emphasis added): "... The 
external bus interface unit (EBIU) controls up to eight banks of mixed 
types of memories and operates at one-half the PLB [processor local bus] 
clock frequency. ... Further, the EBIU allows an off-chip device, called 
the external bus master, to take ownership of the external bus and 
access attached memories. " 

Moreover, Fig.2 of Blaner (see p.205), shows an EBIU in the extreme 
upper-left corner of the SOC block diagram. This diagram shows that the 
SOC EBIU connects externally to "SRAM, Flash, ROM, and 'External 
Master"'. 
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While Blaner does not expressly teach that the "off-chip device, called the 
external bus master*' also uses an EBIU in order to connect to the SOC's 
EBIU, examiner finds this to be inherent because: 

(1) The two ends of an interface must match (e.g. electrical plug and 
socket, phone jack and socket, parallel port plugs and sockets, etc.). 
otherwise the interface does not work properly. This applies also to the 
external buses on SOCs, and 

(2) Blaner teaches (See "E. Verification Testbench"): "System verification 
requires stimulus/expectation models or devices to be attached to the 
external interfaces of the chip. Such models are often implemented in a 
testbench." A complete system verification must also include a verification 
of the EBIU on the SOC. therefore the testbench must have an interface 
compatible with the SOC EBIU. 

wherein said test bench EBIU and said SOC EBIU are mastered by the same processor in 
said SOC. 

(See Blaner, especially: p.208, "E. Verification Testbench") 

Blaner teaches (See "E. Verification Testbench". Emphasis added): "Wrap 
backs are utilized as much as possible, and behaviorals often contain 
hard-coded packet or stream data." 

Examiner interprets that "Wrap backs" do not containing functioning 
processors, and therefore must rely on the SOC processor. 

17. In regards to Claim 15, Blaner teaches the following limitations: 

1 5. A verification test bench system for testing a system-on-a-chip (SOC) interface of an 
SOC, said verification test bench system comprising: 

a verification interface model connected to said SOC interface; and 

(See Blaner, especially: p.208, "E. Verification Testbench") 

Blaner teaches (See "E. Verification Testbench". Emphasis added): "To 
accomplish this synchronization, a memory-mapped external device 
containing software readable and writable registers that appear as wires in 
the testbench is connected to the external bus " 

a test bench external bus interface unit (EBIU) connected to said verification interface 
model, 

wherein said test bench EBIU Is connected to a SOC EBIU within said SOC, and 
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(See Blaner, especially: p.205, "II. SOC Structure") 

Blaner teaches (See "II. SOC Structure". Emphasis added): "... The 
external bus interface unit (EBIU) controls up to eight banks of mixed 
types of memories and operates at one-half the PLB [processor local bus] 
clock frequency. ... Further, the EBIU allows an off-chip device, called 
the external bus master, to take ownership of the external bus and 
access attached memories" 



Moreover, Fig.2 of Blaner (see p.205), shows an EBIU in the extreme 
upper-left corner of the SOC block diagram. This diagram shows that the 
SOC EBIU connects externally to "SRAM, Flash, ROM, and 'External 
Master"\ 

While Blaner does not expressly teach that the "off-chip device, called the 
external bus master" also uses an EBIU in order to connect to the SOC's 
EBIU, examiner finds this to be inherent because: 

(1) The two ends of an interface must match (e.g. electrical plug and 
socket, phone jack and socket, parallel port plugs and sockets, etc.), 
othenA^ise the interface does not work properly. This applies also to the 
external buses on SOCs, and 

(2) Blaner teaches (See "E. Verification Testbench"): "System verification 
requires stimulus/expectation models or devices to be attached to the 
external interfaces of the chip. Such models are often implemented in a 
testbench." A complete system verification must also include a verification 
of the EBIU on the SOC. therefore the testbench must have an interface 
compatible with the SOC EBIU. 

wherein said test bench EBIU and said SOC EBIU are mastered by the same processor in 

said SOC, such that said SOC interface and said verification interface model are programmed by 

the same test case running in said SOC. 

(See Blaner, especially: p.208, "E. Verification Testbench") 

Blaner teaches (See "E. Verification Testbench". Emphasis added): "Wrap 
backs are utilized as much as possible, and behaviorals often contain 
hard-coded packet or stream data." 

Examiner interprets that "Wrap backs" do not containing functioning 
processors, and therefore must rely on the SOC processor. 

18. In regards to Claim 21 , Blaner teaches the following limitations: 
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21 . A method of testing a system-on-a-chip (SOC) interface of an SOC, said method 
comprising: 

connecting a verification interface model to said SOC interface; 

(See Blaner, especially: p.208, "E. Verification Testbench") 

Blaner teaches (See "E. Verification Testbench". Emphasis added): "To 
accomplish this synchronization, a memory-mapped external device 
containing software readable and writable registers that appear as wires in 
the testbench is connected to the external bus " 

connecting a test bench external bus interface unit (EBIU) to said verification interface 
model; 

connecting said test bench EBIU to a SOC EBIU within said SOC; and comparing said SOC 
interface with said interface model. 

(See Blaner. especially: p.205, "11. SOC Structure") 

Blaner teaches (See "II. SOC Structure". Emphasis added): "... The 
external bus interface unit (EBIU) controls up to eight banks of mixed 
types of memories and operates at one-half the PLB [processor local bus] 
clock frequency. ... Further, the EBIU allows an off-chip device, called 
the external bus master, to to/ce ownership of the external bus and 
access attached memories " 

Moreover, Fig. 2 of Blaner (see p. 205), shows an EBIU in the extreme 
upper-left corner of the SOC block diagram. This diagram shows that the 
SOC EBIU connects externally to "SRAM, Flash. ROM, and 'External 
Master'". 

While Blaner does not expressly teach that the "off-chip device, called the 
external bus master" also uses an EBIU in order to connect to the SOC's 
EBIU. examiner finds this to be inherent because: 

(1) The two ends of an interface must match (e.g. electrical plug and 
socket, phone jack and socket, parallel port plugs and sockets, etc.), 
othenA^ise the interface does not work properly. This applies also to the 
extemal buses on SOCs, and 

(2) Blaner teaches (See "E. Verification Testbench"): "System verification 
requires stimulus/expectation models or devices to be attached to the 
external interfaces of the chip. Such models are often implemented in a 
testbench." A complete system verification must also include a verification 
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of the EBIU on the SOC, therefore the testbench must have an interface 
compatible with the SOC EBIU. 

19. In regards to Claim 28, Blaner teaches the following limitations: 

28, A program storage device readable by machine tangibly embodying a program of 
instructions executable by the machine to perform a method for testing a system-on-a-chip (SOC) 
interface of an SOC, said method comprising: 

connecting a verification interface model to said SOC interface; 

(See Blaner. especially: p.208, "E. Verification Testbench") 

Blaner teaches (See "E. Verification Testbench". Emphasis added): "To 
accomplish this synchronization, a memorv-maPDed external device 
containing software readable and writable registers that appear as wires in 
the testbench is connected to the external bus " 

connecting a test bench external bus interface unit (EBIU) to said verification interface 
model; 

connecting said test bench EBIU to a SOC EBIU within said SOC; and 

comparing said SOC interface with said interface model. 

(See Blaner. especially: p.205, "II. SOC Structure") 

Blaner teaches (See "II. SOC Structure". Emphasis added): "... The 
external bus interface unit (EBIU) controls up to eight banks of mixed 
types of memories and operates at one-half the PLB [processor local bus] 
clock frequency. ... Further, the EBIU allows an off-chip device, called 
the external bus master, to take ownership of the external bus and 
access attached memories " 

Moreover, Fig.2 of Blaner (see p.205), shows an EBIU in the extreme 
upper-left corner of the SOC block diagram. This diagram shows that the 
SOC EBIU connects externally to "SRAM, Flash, ROM, and 'External 
Master"'. 

While Blaner does not expressly teach that the "off-chip device, called the 
external bus master" also uses an EBIU in order to connect to the SOC's 
EBIU, examiner finds this to be inherent because: 

(1) The two ends of an interface must match (e.g. electrical plug and 
socket, phone jack and socket, parallel port plugs and sockets, etc.), 
othenA^ise the interface does not work properly. This applies also to the 
external buses on SOCs, and 
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(2) Blaner teaches (See "E. Verification Testbench"): "System verification 
requires stimulus/expectation models or devices to be attached to the 
external interfaces of the chip. Such models are often implemented in a 
testbench." A complete system verification must also include a verification 
of the EBIU on the SOC, therefore the testbench must have an interface 
compatible with the SOC EBIU. 

20. Dependent Claims 2. 9, 16. 22, and 29 differ only in the limitations that they 
inherit from their parent claims. Therefore Claims 9, 16, 22, and 29 are rejected 
for the same reasons as claim 2, in combination with the rejections of their 
respective parent claims, which are recited above. 

21 . Dependent Claims 3, 1 0, 23, and 30 differ only in the limitations that they inherit 
from their parent claims. Therefore Claims 10, 23, and 30 are rejected for the 
same reasons as claim 3, in combination with the rejections of their respective 
parent claims, which are recited above. 

22. Dependent Claims 4, 1 1 , 17, 24, and 31 differ only in the limitations that they 
inherit from their parent claims. Therefore Claims 11, 17, 24, and 31 are rejected 
for the same reasons as claim 4, in combination with the rejections of their 
respective parent claims, which are recited above. 

23. Dependent Claims 5, 12, 18, 25, and 32 differ only in the limitations that they 
inherit from their parent claims. Therefore Claims 12, 18, 25, and 32 are rejected 
for the same reasons as claim 5, in combination with the rejections of their 
respective parent claims, which are recited above. 

24. Dependent Claims 6, 13, 19, 26, and 33 differ only in the limitations that they 
inherit from their parent claims. Therefore Claims 13, 19, 26, and 33 are rejected 
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for the same reasons as claim 6, in combination with the rejections of their 
respective parent claims, which are recited above. 

25. Dependent Claims 7, 14, 20, 27, and 34 differ only in the limitations that they 
inherit from their parent claims. Therefore Claims 14, 20, 27, and 34 are rejected 
for the same reasons as claim 7, in combination with the rejections of their 
respective parent claims, which are recited above. 

26. Claims 1-34 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Devlns. 

27. In regards to Claim 1, Devins teaches the following limitations: 

1 . A verification test bench system for testing a system-on-a-chip (SOC) interface of an 
SOC, said verification test bench system comprising: 

a verification interface model connected to said SOC interface; and 

a test bench external bus interface unit (EBIU) connected to said verification interface 
model, 

wherein said test bench EBIU is connected to a SOC EBIU within said SOC. 

The "external bus interface logic" in the "device is coupled to said system- 
on-chip device via a chip-external bus" that is claimed in claim 18 of the issued 
Devins patent is enabled in the specification of that patent in Fig.2, Item 202, and 
further in column 4, lines 15-20 and 38-40, as well as col. 5, lines 5-8. This 
corresponds to the "test bench external bus interface unit (EBIU)" claimed in 
claims 1 , 8, and 15 of the instant application. 

While the issued patent does not expressly teach that the "system-on- 
chip" device also uses an EBIU in order to connect to the test unit's EBIU, 
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Examiner finds this to be inherent because the two ends of an interface must 

match (e.g. electrical plug and socket, phone jack and socket, parallel port plugs 

and sockets, etc.), otherwise the interface does not work properly. This reasoning 

is especially relevant because the issued patent teaches (See col.4, lines 15-20): 

The external bus interface logic 202 is designed to direct signals received 
via connection 107 to the appropriate logical address, and to convert the 
particular bus protocol received into an internally-used format applicable to 
the command decode logic 203. 

28. In regards to Claim 2, Devins teaches the following limitations: 

2.The verification test bench system in claim 1, wherein said SOC EBIU allows a test case 
running in said SOC to control both said SOC interface and said verification interface model. 

(See Devins patent, especially: Fig.2, Item 202, and further in column 4, lines 15- 
20 and 38-40, as well as col.5, lines 5-8) 

29. In regards to Claim 3, Devins teaches the following limitations: 

S.The verification test bench system in claim 1 , wherein said SOC interface and said 
verification interface model are programmed by a test case running in said SOC. 

(See Devins patent, especially: Fig.2, Item 202, and further in column 4, lines 15- 
20 and 38-40, as well as col.5, lines 5-8) 

30. In regards to Claim 4, Devins teaches the following limitations: 

4. The verification test bench in claim 3, wherein said test case utilizes the same software 
driver to configure and control said SOC interface and said verification interface model. 

(See Devins patent, especially: Fig.2, Item 202, and further in column 4, lines 15- 
20 and 38-40, as well as col.5, lines 5-8) 

31 . In regards to Claim 5, Devins teaches the following limitations: 

5. The verification test bench in claim 3, wherein said test case utilizes different software 
drivers to configure and control said SOC interface and said verification interface model. 

(See Devins patent, especially: Fig.2, Item 202, and further in column 4, lines 15- 
20 and 38-40, as well as col.5, lines 5-8) 

32. In regards to Claim 6, Devins teaches the following limitations: 

6. The verification test bench system in claim 1 , wherein said verification interface model 
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tests an operational capability of said SOC interface. 

(See Devins patent, especially: Fig.2, Item 202, and further in column 4, lines 15- 
20 and 38-40, as well as col.5, lines 5-8) 

33. In regards to Claim 7, Devins teaches the following limitations: 

7. The verification test bench system in claim 1 , further comprising at least one additional 
verification interface model connected to said test bench EBIU for testing additional types of SOC 
interfaces. 

(See Devins patent, especially: Fig.2, Item 202, and further in column 4, lines 15- 
20 and 38-40, as well as col.5, lines 5-8) 

34. Independent Claims 8, 15, 21 , and 28 are rejected on the same grounds as claim 
1. 

35. Dependent Claims 2, 9, 16, 22, and 29 differ only in the limitations that they 
inherit from their parent claims. Therefore Claims 9, 16, 22, and 29 are rejected 
for the same reasons as claim 2, in combination with the rejections of their 
respective parent claims, which are recited above. 

36. Dependent Claims 3, 10, 23, and 30 differ only in the limitations that they inherit 
from their parent claims. Therefore Claims 10, 23, and 30 are rejected for the 
same reasons as claim 3, in combination with the rejections of their respective 
parent claims, which are recited above. 

37. Dependent Claims 4, 1 1 , 17, 24, and 31 differ only in the limitations that they 
inherit from their parent claims. Therefore Claims 1 1 , 17, 24, and 31 are rejected 
for the same reasons as claim 4, In combination with the rejections of their 
respective parent claims, which are recited above. 

38. Dependent Claims 5, 12, 18, 25, and 32 differ only in the limitations that they 
inherit from their parent claims. Therefore Claims 12, 18, 25, and 32 are rejected 
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for the same reasons as claim 5, in combination with the rejections of their 
respective parent claims, which are recited above. 

39. Dependent Claims 6, 13, 19, 26, and 33 differ only in the limitations that they 
inherit from their parent claims. Therefore Claims 13, 19, 26, and 33 are rejected 
for the same reasons as claim 6, in combination with the rejections of their 
respective parent claims, which are recited above. 

40. Dependent Claims 7, 14, 20, 27, and 34 differ only in the limitations that they 
inherit from their parent claims. Therefore Claims 14, 20, 27, and 34 are rejected 
for the same reasons as claim 7, in combination with the rejections of their 
respective parent claims, which are recited above. 
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